Regulation and in vitro translation of messenger ribonucleic acid for cellulase from auxin-treated pea epicotyls.
Polysomal RNA was isolated from pea epicotyls treated with (2,4-dichlorophenoxy)acetic acid, and fractionated on oligo(dT)-CELLULOSE TO YIELD POLY(A)-containing RNA. This RNA fraction was translated in a wheat embryo cell-free system and found to have more than 90% of the messenger activity in total polysomal RNA. Immunoprecipitation of the translation product by monospecific antibodies to pea cellulases (beta-1,4-glucan 4-glucanohydrolase, EC 3.2.1.4) indicated that cellulase was synthesized in this system. The immunoprecipitate co-migrated with the buffer-soluble cellulase component in sodium dodecyl sulfate-gel electrophoresis. Buffer-insoluble cellulase was not detected in the in vitro translation products. Fractionation of mRNA from membrane-bound and free polysomes and their subsequent translation indicated preferential synthesis of buffer-soluble cellulase on membrane-bound polysomes. With the above techniques for assaying buffer-soluble cellulase mRNA, a 10-fold increase in the level of this messenger per tissue segment was observed within 48 hours following (2,4-dichlorophenoxy)acetic acid treatment. There was no evidence for pre-existing untranslated message for cellulase in control tissues. Since there was no delay in the appearance of mRNA for cellulase, compared to a 24-hour lag in the increase of cellulase activity, it is suggested that translational as well as transcriptional controls are exerted on the biosynthesis of cellulase in vivo. Analysis of the rates of peptide chain initiation and elongation, both in vivo and in vitro, indicated that peptide chain elongation may be rate-limiting during the lag phase of cellulase development.